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B OE: B &S HEOI%-PISR % (gas chromatography-mass spectrometry, GC-MS)[a] Bl 5 #5324 b H
8 Fha S RIR AR 2GR BRI . A FEMIMANPRIERG, Z&ORERI, Sihn )z, LERHA S
b R TE AR Ay BOAE BG4, R B2 2 DB-SMS BANE GG 3 89, SR G5BT G 4 . Z55R
8 FhE LM IRERARZGTE 0.01~1.0 pg/mL JEENBIFRZMICR RIF, MXREIIRT 0.99, Jrdfath Ry
0.01 mg/kg, AR TR TEIEILE 72.58%~98.48% Z i), AHXIARUEM 22 A 4.38%~12.63% 483 %7 i RIGELT,
VR, BRYEMTSR, 2 MEE SERf vl 58, I 2P0 EE SERE bl v U T R IR AR 25 1 2 % BRI .
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Detection of 8 carbamate pesticide residues in vegetables by gas
chromatography-mass spectrometry

ZHANG lJing, HAN Jian-Long, ZHENG Yi-Bin, SHEN Hai-Tao, CHEN Qing*

(Zhejiang Provincial Center for Disease Control and Prevention, Hangzhou 310051, China)

ABSTRACT: Objective To develop a method for simultaneous determination of 8 carbamate pesticides residues in
vegetable samples by gas chromatography-mass spectrometry (GC-MS). Methods After adding internal standard
solution, the sample was extracted by acetonitrile, and stratified by sodium chloride. The supernatant was purified by
graphitized carbon black solid phase dispersion extraction, the residual pesticide was separated by DB-5MS capillary
column, and detected and analyzed by gas chromatography-mass spectrometry. Results The linearity of 8
carbamate pesticides was good in the range of 0.01-1.0 g/mL, the correlation coefficient was greater than 0.99, the
detection limit was 0.01 mg/kg, the recovery rate was in the range of 72.58%-98.48%, and the relative standard
deviation was 4.38%—12.63%. Conclusion This method is simple, sensitive, selective and accurate and could be
applied for simultaneous detection of varieties of carbamate pesticides in vegetable samples.
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2.1 NFB/EE

7890A/7000 < JE K FH{X . DB-SMS 3 A JE B AN
(30 mx0.25 mm, 0.25 um)(3E[E Agilent 23 F]); Vibramax 100
ATIEdR 3 4% (F51E] Heidolph 23 w]); MTN-2800 ZMAL (Kt
PR ZE TR A BRA ]
22 ik F

B4 R M S AR 2 b o it (2 X 3 98%, 1EIE
Dr. Ehrenstorfer GMBH 72 dl); &I (R 5% 2%, Fisher
Chemical); TC/KBLFREE . SALBN(OrHral, b igih#
RANA BRA A,
23 CREMERRAIECH

HERPRIUAS L H RIS PR UE S, 1.00 mg, 25317
fEIEZRE 10 mL, TRA)E WM B AARA 1.0 mL,
REFCHEERZE 10 mL FFIRAT, B H B FE 54
10.0 pg/mL 1122 5 H R R AR 245 TR A B T VA T
24 AERARBIECH

HEF PRI IEIE-D, o FRUE 1.00 mg, ZIEEMERE
10 mL R4S, MEFEI 1.0 mL FRER, ZIERE
10 mL, JRAIEECHI RN 10.0 pg/mL FBEFERE-D,, P
PRV

2.5 HmmALE
251 HSHE

B 1 kg 2247 B0 S0 FF S (A 5236 LA DU 2 W4 kg it 3R
A, VIRRIRS) (RE S JCT5 DR U, 20 U0 KW, kG2l 210
W), WATLERE, FrBCRESL YR 2 0y, 1 i,
1 8 F-20 °CokH AR AE4 F o AR R b FH o
P BRI 5 o
252 HamRK

TERFR R FEIR A1 0 U ZE SR 10.00 ¢ T 50 mL H
EBELEP, FFWERIMAZKE 10.0 mL, R4 IRIENRD
15 min, fIIA 5 g EbEN)E %272 5 min, 8000 r/min B0
5 min,

Fefk: BRI 0.1 g A b A 0.2 g JOKBLRREE T
2.0 mL EP 4, JEIMA 2.0 mL &.0 FiEW, IR
1.0 min, 14000 r/min B> 2 min, B bW #E GC-MS #:1] ,
2.6 SERELAENGE

(B ik DB-SMS AZEAEF: 30 mx0.25 mm,
0.25 um(E); #HA: A (AE>99.99%); HEFE O
250 °C, AAitee; AR RRT: PIRERE 60 °C, &
$¥ 1.0 min, 15 °C/min, F+% 250 °C, ££4F20 min; 5 BhEE:
250 °C.,

Q)FHEN 1 B TR 230 °C; BB BT
dF(BY); P difEfE 70 ev; WMo dEEE T
(selective ion scanning, SIM); PUARAFIRSE 150 °C; ZFFHIE
R 4 min; WEI ST 1.

3 HER5HH

3.1 FAIN M KA PR

AR 57 0 i, BRI 2 003 ] A G 1 U 2 5 B PR R
A 10.00 g, 43BN Sk B R IR A 245 R A AR TEVA T
10, 50, 100, 500, 1000 uL, -2 FA0A NAREEH 50 plL,
$2 2.5 I A TR S TR B, 4 2.6 R Jr R SR T
TR AN . I AR AR R B R 1, SRR
W], 7£ 0.01~1.00 pg/mL W& BEYEIRIN, #5424 B 55 AH B 11
JE it B T AR M OC R R . WS LA AR TR v 4
S HER i A B, A U RR R IR R 2 R s BRES
0.01 mg/kg.

LI RERR 2R SRR 10 £51%, OISR
B EE ST 314 0.01, 0.05, 0.1, 0.5, 1.0 pL/mL [ &5
TRAPRUER L, # 2.6 Al 7 0 TR A br I R #E A T30
I FHASI o Ak [l U5 7 AR ARG RBOL 3R 2. AR R W], 78
0.01~1.00 pg/mL e BEE I, £ AR 25HR BE 5 AR IV Y 2 i S
T T AR G R R AF, AR SC R B B T R R [l
WS o i R I R G R B



%5 15 3]

ik,

AF: UM @S- A BRI SR 8 Pk B R ER A 2R

5047

®1 SEFRERANEEENSEFUREFRMTEWIT EHEZNEE S REMEXRYK

Table 1 Quantitative and qualitative ions of carbamate pesticides and linear equation and correlation coefficient of matrix standard

recovery curve

ez H IS} 7] /min JE B T (m/2) EMEEF(m/z) LR KRB
KZH, 6.030 105 58, 88 Y=135152X+4369 0.9936
TR I, 10.057 108 90, 91 Y=115283X-8726 0.9969
L) 10.630 121 91, 136 Y=2435923X-11573 0.9970
Tk 11.165 121 107, 150 Y=295641X-10312 0.9985
B A 11.284 110 81, 152 Y=194875X-9077 0.9990
LAY 12.425 164 131, 149 Y=624304X+3572 0.9957
B 13.009 164 72,238 Y=1975544X-6655 0.9988
25 13.657 144 89, 115 Y=437509X+2517 0.9972
#2 REFREERAFTFEMEZNEMESIENEXRR
Table 2 Linear equation and correlation coefficient of standard curve of carbamate pesticide solvent
] H U4 i ] /miin ERET(M2) EMEEF(m/z) iy R RE(T?)
P& 6.030 105 58, 88 Y=156037X+3322 0.9995
R, 10.057 108 90, 91 Y=153671X-6702 0.9996
SR 10.630 121 91, 136 Y=2638715%-9351 0.9998
TR 11.165 121 107, 150 Y=311582X-8704 0.9995
B A 11.284 110 81, 152 Y=233926X-3501 0.9999
LAED: 12.425 164 131, 149 Y=585942X-2765 0.9994
Lo 13.009 164 72,238 Y=194875X-9077 0.9997
25 13.657 144 89, 115 Y=509037X+3205 0.9999

32 FEREEERE

FRELZ 0 i 4 G 1) VU 28 S B RE AR 4% 10,00 g, 43931
INARAFREE W 10,50 F1 100 pL, FFUERA A R FRARE
YRR 50 pL, #EFT 3 AJKSE(0.01. 0.05 1 0.1 mg/kg) I TIAR
WIS SELS, AT 6 ASFATHEAR, SELL 2.4 B EEETM
Frbr A bR R, LABESERE-Dyo 1 R, T3 Mk
ARG LU R bR M & AE b R, SMR LT BICR,
SRR 3. %2 SE H R IR AR 2 Y N BRI Il i E A
72.58%~98.48% 2 [], i AR XS HR AW 25 fe /N AT 4.38%,
KN 12.63%, FFAREEKMIEE R, SR 0 R TE
38.42%~140.53%Z [8], J5 12 WA X AR o i 25 /N A7 8.22%,
KN 25.33%, BHEEHUE K. WRINELHE W] LIE
FETTIFRAR U M 26 P9 bRk BH B O T3 700 b o Tl 2R SR v %
G BRI ISR SR B 3BT o BEUINBR AR 1 h 2 N bRk
B IIAR YR BE 2 2% [ GRS A 28 3 H R TSR AR 24 TEAR 7= i P e
RER PR 0.02 me/ke™, fEH TR EIbRHSE, WEHIFE
i A T IR AR, ke .
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A5 P R A 24 01 7 ik M 1S ST L i O
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FH 8 40 A (038 X 22 0 Y TR I AR 28 WA T 40 8,
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I B B I B 1
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Table 3 Determination of carbamate pesticide in green bean samples by method and recovery rate experiment with
standard addition (n=6)

7 8/ (mg/kg) S IR % AR o 22/%

Kéaps i/ mg/ke) 3R il 3R il S |
MR CIN NS AEIRES CIN NS AEINZS PIR NS

0.01 0.0075 0.0038 75.35 38.42 10.57 21.33

DES1 0.05 0.0426 0.0325 85.28 65.06 8.41 15.62
0.1 0.0884 0.1153 88.41 115.32 6.72 18.75

0.01 0.0073 0.0045 72.58 4521 12.63 23.24

R 0.05 0.0387 0.0304 77.38 60.79 9.59 14.87
0.1 0.0757 0.1092 75.67 109.25 10.11 11.69

0.01 0.0084 0.0116 84.29 115.55 5.42 16.42

SN 0.05 0.0462 0.0591 92.35 118.29 7.09 19.27
0.1 0.0932 0.1077 93.17 107.67 6.17 11.55

0.01 0.088 0.0106 88.37 105.96 7.22 17.22

T 0.05 0.0451 0.0562 90.24 112.38 6.16 21.21
0.1 0.0962 0.0972 96.24 97.20 4.38 8.22

0.01 0.0094 0.0066 94.36 66.39 6.36 15.79

B AL 0.05 0.0461 0.0358 92.19 71.55 7.59 10.73
0.1 0.0985 0.1123 98.48 112.30 6.94 14.57

0.01 0.0080 0.0122 79.94 121.88 10.01 17.68

o E L 0.05 0.0378 0.0703 75.66 140.53 7.77 23.15
0.1 0.0903 0.1116 90.27 111.64 11.21 10.38

0.01 0.0092 0.0050 91.69 50.07 8.55 18.37

U R 0.05 0.0443 0.0346 88.53 69.19 9.12 19.64
0.1 0.0965 0.1035 96.50 103.50 6.73 23.67

0.01 0.0096 0.0062 96.42 62.26 7.59 25.33

FH 28 )5, 0.05 0.0458 0.0274 91.57 5491 6.21 22.61

0.1 0.0978 0.1225 97.85 122.53 4.49 14.35
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